Introduction
Water is a vital source of life which is extremely essential for survival of all living organisms. Life is not possible on this planet without water. About 97.2% of water on earth is salty and only 2.8% is present as fresh water from which about 20% constitutes groundwater 1 . Groundwater serves as a major source for drinking, irrigation and industry. Groundwater is generally considered to be much cleaner than surface water. However, several factors such as discharge of industrial, agricultural and domestic wastes, land use practices, geological formation, rainfall patterns and infiltration rate affects the groundwater quality and once contamination of groundwater in aquifers occurs, it persists for hundreds of years because of very slow movement in them 2 . Water gets polluted due to contamination by foreign matter such as microorganism, chemicals, industrial or other wastes or sewage. These matters deteriorate the quality of the water and render it unfit for its intended uses. Water pollution is the introduction into fresh or ocean waters of chemical, physical or biological material that degrades the water quality and affects the organisms living in it 3 . Ingestion of polluted water can result various health problems. Disposal of sewage water into fresh water aquifers is the main cause of groundwater pollution. Hence determination of groundwater quality is important to observe the suitability of water for particular use.
Groundwater monitoring of open wells and tube wells is one of the important tool for evaluating groundwater quality. Considering these aspects of groundwater pollution the present study of groundwater monitoring was undertaken to investigate physicochemical characteristics of some groundwater samples around Amalner town.
Experimental

Study area
Amalner town (latitude 21 0 2'30''N and longitude 75 0 4'E) in Jalgaon District lies at Northern region of Maharashtra state with an expected population of about 1 lakh by the end of 10 th five year plan. The present study was planned by selecting six different sites around Amalner area which included three sites from villages Mangrul, Nandgaon and Dhar. The literature survey showed that no groundwater studies were made in these regions so far. Hence the present study was undertaken.
Collection of water samples
The groundwater samples were collected in plastic canes of three litre capacity as per standard procedure. Water samples from six sampling points situated at different places were collected during a post monsoon period of four months (November 2007 to February 2008). The samples were kept in refrigerator maintained at 4 o C. The sampling points are given in Table 1 . [4] [5] [6] . AR grade reagents were used for the analysis and double distilled water was used for preparation of solutions. The methods used for estimation of various physicochemical parameters are tabulated in Table 2 . A simple linear correlation analysis has been carried out to find out correlation between any two tested parameters. The significance of correlation was studied.
Results and Discussion
The average results of the physicochemical parameters for water samples are presented in Table 3 . pH pH is a measure of the intensity of acidity or alkalinity and the concentration of hydrogen ion in water. pH value below 4 produces sour taste and a higher value above 8.5 give alkaline taste 5 . In the present study, the pH values of water samples varied between 7.1 to 7.7 (Table 3 ) and were found within the limit prescribed by ISI 10500-91.
Electrical conductivity (EC)
Electrical conductivity is a measure of water capacity to convey electric current. It signifies the amount of total dissolved salts 7 . EC values were observed in the range of 491.8 micromhos/cm to 1846 micromhos/cm. EC values were found within WHO limit except sampling sites S 2 (Open well) and S 5 (Tube well) indicating the presence of high amount of dissolved inorganic substances in ionized form.
Total dissolved solids (TDS)
High concentrations of total dissolved solids may cause adverse taste effects. TDS values varied from 320 mg/L to 1280 mg/L. The sampling points S 2 and S 5 showed higher TDS values than the prescribed limit given by ISI 10500-91.
Turbidity
Turbidity makes water unfit for domestic purposes, food and beverage industries and many other industrial uses. In the present analysis, turbidity values varied between 0.1 to 3.1 NTU and found within the limits prescribed by WHO and ISI 10500-91.
Dissolved oxygen (DO)
Dissolved oxygen reflects the physical and biological processes prevailing in the water. The DO values indicate the degree of pollution in water bodies. In the present analysis of water samples, DO value varied from 2.0 to 7.6. The sampling points S 4 , S 5 and S 6 showed low DO values indicating heavy contamination by organic matter.
Alkalinity
Alkalinity is a total measure of substance in water that has "acid-neutralizing" ability. The main sources of natural alkalinity are rocks which contain carbonate, bicarbonate and hydroxide compounds; borates, silicates and phosphates may also contribute to alkalinity 3 . Total alkalinity values for all the investigated samples were found to be greater than the value prescribed by ISI 10500-91.
Total hardness (TH)
Hardness in water is due to the natural accumulation of salts from contact with soil and geological formations or it may enter from direct pollution by industrial effluents. Hardness of water mainly depends upon the amount of calcium or magnesium salts or both 8 . In the present study, total hardness varied from 274 mg/L to 716 mg/L. The values for open well sample from point S 1 , S 2 and tube well sample from point S 5 , S 6 were higher than the prescribed limit.
Calcium and magnesium (Ca
2+
, Mg
2+ )
Water with high calcium content is undesirable for household uses such as washing, bathing and laundering because of consumption of more soap and other cleaning agents. In the present investigation, calcium concentration ranged from 58.52 mg/L to 152.3 mg/L and found higher than prescribed ISI 10500-91 limits except open well sample (S 3 ) and tube well sample (S 4 ).
At high concentrations, magnesium salts have a laxative effect particularly when present as magnesium sulphate. Magnesium content in the investigated water samples was varied from 31.19 mg/L to 87.71 mg/L and found above perscribed limit.
Sodium (Na + )
Excessive amount of sodium in drinking water is harmful to persons suffering from cardiac, renal and circulatory diseases. Sodium concentrations in the present analysis were found from 46.07 mg/L to 195.6 mg/L and were within the prescribed limit.
Potassium (K + )
Potassium is an essential nutrition element but in excessive amounts, it act as cathartic. Potassium content in the water samples varied from 0.402 mg/L to 2.011 mg/L.
Chloride (Cl -)
The most important source of chlorides in the waters is the discharge of domestic sewage. People accustomed to higher chloride in water are subjected to laxative effects 7 . In the present analysis, chloride concentration was found in the range of 21.13 mg/L to 333.8 mg/L. The values are within the limit except water sample collected from point S 5 .
Higher chloride concentration in sample from point S 5 may be due to discharge of sewage near the sampling site.
Nitrate (NO 3 -)
Groundwater can also be contaminated by sewage and other wastes rich in nitrates. In excessive amounts, nitrate may cause methemoglobinemia in infants, a disease characterized by blood changes 6 . The nitrate content in the study area varied in the range 0.178 mg/L to 1.202 mg/L and found within the prescribed limit.
Sulphate (SO 4 2-)
Discharge of industrial wastes and domestic sewage tends to increase sulphate concentration. Sulphate as magnesium sulphate causes laxative effects. In the present analysis, sulphate concentration varied between 15.73 mg/L and 61.79 mg/L and found within the prescribed limit.
Phosphate (PO 4 3-)
Phosphate occurs in groundwater as a result of domestic sewage, detergents, agricultural effluents with fertilizers and industrial waste water. The phosphate content in the study was found in the range of 0.078 mg/L to 0.233 mg/L.
Statistical analysis
Correlation is the mutual relationship between two variables. Direct correlation exists when increase or decrease in the value of one parameter is associated with a corresponding increase or decrease in the value of other parameter 9 . The correlation coefficients (r) among various quality parameters were calculated and the values are given in Table 4 . . pH showed negative correlation with most of the parameters.
Conclusion
In the current study, the groundwater samples showed deviations from water quality standards indicating groundwater contamination. The open well sample from point S 2 and tube well water sample from point S 5 showed high EC,TDS, TA,TH than the prescribed limits given by water quality standards indicating poor water quality and water from these sites is unfit for drinking purpose. The open well water samples from point S 1, S 3 and tube well water samples from point S 4, S 6 showed most of the parameters within the limits of water quality standards showing good water quality and the water from these sampling points is fit for drinking purpose.
